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Lar^e billets, and work produced dn a quantity basis using drop
hammers and forging machines, are heated in specially constructed
furnaces. These are of two main kinds : (a) Intermittent, batch, or " in
and out" furnaces ; and (b) Continuous furnaces. The first kind is
essentially a rectangular box lined with refractory material and having a
door or aperture at one end and gas or oil burners at the sides. In this
type of furnace the work is put in, often by means of elaborate mechanical
handling devices, and is left until it has reached the proper temperature,
when it is removed. The continuous type of furnace is made in several
forms, but in all of them the work is put into the furnace at one point
and travels automatically through the furnace until it reaches the exit
point, the speed of travel being adjusted so that the temperature is then
at the required value. The fuels used are again gas, oil, and pulverised
coal. One common form of continuous furnace is that in which the
work enters at one end, travels in a straight line through the furnace, and
leaves at the opposite end. In this type the work may be moved along
by gravity, the hearth being inclined, be pushed through by a pusher
mechanism at the entering end, or be carried through on a conveyor.
The choice of method is not unimportant and many factors have to be
taken into account, thus the tendency of billets to stick together when
forced into contact at high temperatures may make the use of a pusher-
tvpe furnace impossible, and whereas this type might possibly be satis-
factory with cylindrical billets it might be unsuitable for square section
ones. For a full consideration of the problems involved the reader is
referred to books dealing with furnace construction and operation. A
second common type of continuous furnace employs a rotary hearth.

In modern installations furnace .temperatures are measured by means
ojL thermo-couples placed-at .various points throughout the furnace, and
the indicating instruments for a group of furnaces are commonly grouped
together in an instrument room. Temperatures are also measured by
means of.opUqal_gyroin^rs^ The principles underlying the action of
thermo-couples and optical pyrometers are outside the scope of this book
and the reader is referred to books on physics and on such instruments.
Furnaces can be, and sometimes are, automatically controlled so that the
temperature is maintained at the desired value ; this, however, by itself
does not ensure the work being heated to the correct temperature. This
is because the furnace must be maintained at a higher temperature than
is required in the work in order to keep the time of heating reasonably
short, and so if the work is left in too long it will be overheated ; also, of
course, if it is removed too soon it will be underheated. The pusher and
conveyor types of continuous furnace are better in this respect since the
time the work is in the furnace is determined by the speed of operation
of the pusher or conveyor. In the gravity type the work must be removed
at the exit end and fed in at the other end regularly, or the temperature
of the work will vary despite the constancy of the furnace temperature.